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During inhalation anesthじsiathe tracheobronchial walls are directly exposed to anes-
thetic vapors. 
Generally, ethers especially diethyl ether have bヒビnthought to be strongly irritant to 
the mucous membrane, and nitrous oxide, halothane, on the other hand, seemed minimal！：－’ 
Irritant to it. 
The purpose of this study was to clarify the micro-morphological changes in the tra-
cheobronchial epithelium caused by the direct effect of the anesthetic 日 I川rs,i・e.nitrous 
oxide, halothene and diethyl じtherduring respective anesthesia. 
Adult mongrel dogs were subjected to this study, and first the normal finer structure 
of the bronchial epithelium was studiedじlectronmicroscopically, then the comparativじmicro・
morphological study was performed between the effect of the three anesthetic、 vapor,;on 
the bronchial epithelium. 
Results: 
I. Normal structure of bronchial epithelium in dog. 
The bronchial epithelium consists of ciliated cels, goblet cels, basal cells and base」
ment membrane. The ciliated cel is columnae in shape, and has cilia and microvilli in 
its free surface. Each cilium has a pair of ぽ ntralfilaments in its axial core, and nine 
pairメ ofperipheral filaments, while the microvilli have no definite structure. The cel body 
consists of a single nucleus, and ¥'arious organellae and inclusions, such as mitochondria, 
Golgi apparatus, endoplasmic reticulum and lipid granules. The gobletじelis comparati＼℃t、l~ / 
denser than ciliated cel t；、
apparatus are more abundant, while mitochondria arじ les abundant than in ciliated LじI.
The goblet cel contai1ト mucousgranules in ¥'arying amount, and with the growth of the 
cel, the granules are cast out into the bronじhialpassage. 
The ba~al じじIis located near the basement membrane, and docs not face to air pas-
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sage. Its shape is irregular and polygonal, much smaller and shorter than ciliated cel. 
='Jo characteristic content was found in its protoplasm. 
I. Changes in structure caused by the anesthetic vapors. 
In light microscopic examination, no detectable changes were found out even after 
three hours exposure to 10 /: diethyl ether. On the other hand, in electron microscopic 
examination the following findings were obtained in each anesthesia. 
1) After the exposure to 75話 nitrousoxide for three hours, only slight changes 
were detected in microvilli, i. e.irregularity of configuration, and in protoplasm of ciliated 
cels, i. e.accumulation of small vacuoles direct underneath the basal bodies of cilia, pro・
bably伺 usedby pinocytosis. 
2) In the四seof the exposure to halothane for three hours, no significant changピ
wt・re noted except that very similar alteration were encountered in microvilli and in proto-
plasm of ciliated cels, such as irregular microvilli and pinocytosis. 
3) After ether anesthesia in varying concentrations of ether vapor in inspired air, 
and after direct instillation of liquid ether into the tracheobronchial tract, the following 
changes were detected not only in the surface structures of ciliated ぽ ls,i. e. cilia and 
microvilli, as de叱ribedabove, but also in deeper layers of the cytoplasm of ciliated cels, 
especially in mitochondria, endoplasmic reticulum and even in nuclei. 
a) After 5 % ether vapor inhalation for three hours, mitochondria of ciliated cels 
became mostly rodshapecl, and were irregularly distributed in ιγtoplasm, and the electron 
density of the matrix was reduced. The endoplasmic reticulum mostly became swollen 
and rough-surfaced. 
b) After 10九 etherinhalation, the changes as described in a) were more advanced, 
and e¥'en in nuclear membrane the whole layer or inner layer of the membrane was 
ruptured, and outer membrane seemed in direct with enlarged endoplasmic reticulum. 
No significant change was observed in basal cels. 
c) After the intratracheal instillation of liquid ethゼr,deteriorative changes appeared 
in microvili of ciliated cels and electron density of mitochondria matrix were lowered a:-. 
de~cribed in the case of ether inhalation. 
From the results thus obtained, it is suggested that nitrous oxide and halothane affect 
the bronchial epithelium minimally, and diethyl ether definitely causes a destructive 
effect upon the bronchial epithelium, particularly on ciliated cels, and the degree of the 
destructin・ effeじtsgradually advanじesas the concentration of diethyl ether vapor is incrピased,

































































































て主 ·tt~ ニなっ，また 1,1；、氏叫，－：；土紡錘形の正底小付、
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ら f1UM1~突起の出ている像も屡々認めらι る． れ， I以界膜の内側には糸粒｛本陥（じrI北町 mitochondrト
bl小銭［； (microvilh J：線毛と同様に気道隆にヲE ale、）が糸粒休基質中心，；j；に向って横縞あるいは斜縞状
出している細胞質の細長い突起であるが，その内部は に突出しているのが認められノ；：，＿基質の屯子密度は前I
細胞質そのものの延長であって，線Eの如き特殊な内 胞質に比し比較的高い
部構造＇ t認められない．長さp 走行等Lt不揃である b J Col日1複合作核よりも表層の細胞質内に院に
が，線＇Lより短く平均 I.c1.11は平均0.1／＂である． 比較的援して認めらむることが多い.;m－，；；；；，小胞およ













しfJ々 I白い一核内部にltlijfャ l～2fl,J,jの ＂：~·必子密度の
被イ、（1-:J・t！められろ．
3) 細胞＇t'f内小か1'
細胞質：：，t;'('[1;t比較的f~rti:r 術 lfJ~J ）微細l'llfit>'1 判王 lfl匂
’＇！｛＇二分布しF 細胞質内には糸粒（j;, Gりlgi複合n,1、




小胞体（roughsurfaced variety of endoplasmic reticulum) 
と呼ばれるものと，山l粒を欠如したj骨凶i小胞休（smooth





い山Jl:J'立が認められる．但し， lj',-(t( Jl 'j1J Ito', iJXi日imeとは
形や内容がやや異なるようである．
第2節杯細胞＜G口bletcell) （図）， 5 (a)lb) I 
'J（；ヌ顕微鏡標本でみられる定型的な杯細胞はワイン
グラス状を呈し，線毛を欠如した細胞として線E細胞











































































































































































































































電子顕微鏡による観察の結果 c;ぃlg1IJ~i , （川g1小胞お























































































Apokrin Sekrtionと記載し，また， Messerkl inger27l28J 




































































































































てp 小空胞の噌加は pin町 yt州、に相当する所見と考
えられる．


































































































































































































































































































































よって小空胞の形成される過程の現象で l/wi,;(1931 I 
によって記載されp これは細胞表面における細胞の旺
盛な活動により生ずるものであることが知られてきた
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の刺Jはによってかなり著しく変化i一るようである．こ




































































化が認め られた．すなわち， 4刊~；（；、： 土基質の淡明化が
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Jl' : peripheral sheath 
ベμ ・ -J}if~＇. li約
t terminal bar 
¥' 小空胞












図15 5 ＇？（；エーテ ＇l！村、仲｛刊の気管支上皮
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図3 (a）紛＼ ［および小紋 E ×14,000 





図4 線E細胞の細胞質 x 27.500 線日llPJ:i •＇川、ド：1( j，， 小胞1￥および Golyi 複合体等が認めら JI’J・また， 細胞問のInterdigitutionも認められる．
‘ー・4
%引・ 7 口 ーセ ン・エーテルのにミ｛~＇・ 5左 f:/i~~＇＜ I j主計liJ:i，、の影替の屯壬顕微鏡的研究 175 
図 5 ( b) 杯細胞 ×13.000 
図7 基底細胞 ×15.000 j核は細胞体のた，＇；i;jj、~ . ~i め， i ＇：／：＇いきれごみを有することが多い．






図8 細胞間接触面 ×16,000 細胞問には著｜珂な Interd1g1t"tionの形成がみられる． .~. t~ ， 細胞遊駿縁
近くでは terminalbarとなり，所々に desll<>">lleも認めら11 る．線毛細胞の左側はr1 ；~！ lll);'l で，細胞の側方
へ圧排された子中川、が認められる．
図10 ~さ川内IVH内線E細胞 ×21,000 
1虫色J）配予ljは規則正しい．小紋［Itそのm.・,1；で膨大し
ていえ~ Lのや砂川＇：!i:IU二うrHしているもの，弘認められ
る．細胞質内には午、jc，＇；（↑勺 （；， ,iにl 似合体および小胞
川、ちJ）小器官がみらjl，また，車Il胞聞には terminalbar 
や【k≫lll＜山！日《等の憎造が認め；' ~ I〆：，＿
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図13 フローセン 1fr1引L同 線 Eおよび小銭E ×18.000 
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図21 10°0エーテ t麻酔例 ×35.000 
線［；（± Peripheral sheath と周辺線条との聞に細胞質の桜度のw:w、：1;J~7；沼ハられる．
480 日本外科’idiq ;X¥31王手
前2りー
図22 10%エーテル麻僻例 ×10.oco 
怜：九内 it'r 旬 I~·’ .'l 人 られる線二E細胞． 矢印の羽；
:):'.[![ ；；~ ， ；i. 
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図25 エーテll-jic人例 ×16,000 
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